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t r o n g (3&) „ mfjnie d i u m „ ^ Ltw 

ttw e a k (IS) ^S*i"5o 

I R (KB r , n e a t , cm" 1 ) : 2 9 8 0 (w) , 
1743 (s), 1714 (s), 1271 (m) , 1 
173 ( s ) , 1161 ( s ) , 1074 (m) 0 
M2 50 
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> ^ ^ y A'S? ( ± ) - ^ — ^ y ? h > y- >u/ 
t7d y™n-T>f >- ^ $ n/c * * — 5 £r Aixfc I - 

^i^fclOODil(7)t^77^^l:, 5. 9 4 

g (3 0 s y ^eyu) oStjfS^Ji rffl®!^* ^ V /^St 
(±) -*>><n:=iy^5^ h^^^TVK 5. 04g 
(3 0^!)^) ^ ^ y sl'tOtis? o^^r vvK 2 0 

miov/^-^^xi^i . 48 g (9^y-t-.M cor^tr 
^y7'fp^H);u (AIBN) SrifetWU S*?Jtffl 

vy^ls (THF) TftfRL/cfg, '>i^)t Kn^/> 

/Co 4j*Lfca:RS:^f5^7>fyu^--c*3SUL. o. l 
mtnHg&I>*4 5°CT'l 6 P#HRjft<*^fc 0 £>Kfc £l fe<£> 

ft:aM#e>nfco HXfi=7. 69 g (7 0%) „ 
[0 0 9 9] l H NMR^b, f# k;ft/c*SHHfcG0-:H? 

jfefi2 4 SnrntdfeftaSiS^tt, 9 5% (fl^^ 1 ^ m , 
lif^t : 1 1 8 6 0 («2|isKy^7-U>* 

m o 

[0 10 0] ^tSc^ : 1.4 5. 

I R (K R S — 5 , cm" 1 ) : 2937. 1 726, 1 

259, 1149, 1 1 1 2 o 

W3 

tZPViX'^k (±) -^^p = y/7^ 

^(-l£^£-£fc 1 0 0ml(O^^?B7 7^riJc, 5. 9 4 
g ( 3 0 $ y ^vw) <DjtfjE0!l l T^Mcoy ^ ^/ y ./uBfc 
(±) hyx^fvK 4 . 8 7 g 

(3 0^1)^) (7)p-Tir h^V^f U>\ 2 0m"l(O 

v^3r^>&t>* i . 48 g (9*y*/u) orr-ytrx-r 

lC8 0tT?8«fH«»Lt o SM^rhyh: Kn7 
5>" (THF) t?ffir2KL*:fg, '>iOt Ki-*'=V-y >Sr& 
ir 1 y y h^O* - ^ 9 J — 'HE-&|gf&*U:iRT L *:„ ft- 

r>*4 5°Cfl 6«FPd]«:»S-|J:fco l#b^/c|llfcc/jfi^>> 
ST>'T H F (c^gft? $ -y: s ±gS L fc t> CO J: fisj U fJLlW — 
f1M88r 2 A£K *9 iS L fc. S to t 5 £l feW:JtiR-ft»^W 

bthtto 4Xfi= 7 . 7 8 g (72%) u 
[0101] ! H NMRJJ'P), ^&iXfc-itlR-&^^JU 

Sg2 4 8nmiC*5tf 5@jg^tt, 7 5% Wl // m , 



(16) 
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: 7 6 2 0 <«2p#y*^V>* 

») o 

[0 10 2] : .1. 4 1 0 

I R (KRS-5, era" 1 ) : 3193,1751,1 
726, 121 8, 1201 o 

MA. 

Ui>7 hs<? — ><DMf& 

mum 2 icjo^x&f&Llt&m&ft&T'* t'l/y^y rr 
— fr* Tji>T±T^ h fcjgfl? IT 1 7 fiS%^ 

*{££:L/c 0 fc*5, r<0#a^#S»K:fJ, **»«it 

t. 8ii%(^7 h>t>$£i±-/c 0 

fc^^l^, M^ffl^ IT 5 H%^)iO h y 7 x^: 

m (^T-^n >-™^ yU^TatiSbfcSs HM 

D S teS^lS L/C !J =2>-*JE±(^2 0 0 Orpm T:* t? 
yn-^U 1 1 0°CT6 O&ffl^V L/Co J8IJ¥ 

MKrF^^-7l/-f77 7^ (NA=0. 4 5) 
"CB3feL/cS, 2. 3 8%©fh7^f;l'T> r; e-{'A 
A-f Ko^>K (TMAH) 7K*gffiT*^{£L, 
^7kT>6 OWIJy^ L/Co 4 Omj/cra 2 £>tt5t*T\ 
0. 3//m7>f^'7yK'^7 (L/S) — 

[0 10 3] #:^T\ _hfSO<t 9 tc LTl^^ hSrft* 
L/cv-y 3>-*«Srsptf3pSSR I ESil^ftSL, P 
M = 2 0 0 W N JE^I = 0. 0 2Ton\ 7VU=*>' (A r ) 
# * = 5 OsccmCD^frTTA r -X^ y # ^ s/^V^SrtT 

l/^hNPR-8 2 0 (fiiijgSlttM) fcRI*OK7 

/Co 

WE«3^*v^r**Lfc*a^ff&*tt^^H2:*» 

lc N ^fi^fftc^f IT 2 fift%(£>ffl;0 h ]) 7 n~;U7;U 
a h y yjvirv * jr^x/ufc*— h%Mz.X+ft 
^^?^it/c 0 ^htltcUi/7 hmm%0. 2am<DT 
7X2 1/7 L/cf, HMDSJta 

SSrtfiLfcv'y ^>g^_hlc2 0 0 Orpin t^ey^- 
hL 110tT6 0»ffl^M-ii'Uo RIO. 7 
/i m(OUv^ h£®£^#£>;ft,/c 0 wOU^^ h£®l£K 
rFi^>-7l/-f77^ (NA = 0. 4 5) XU% 
L/cf£. 2. 3 8 %Or h 7 ^ f /i-r >^e^ :> K 
d K (TMAH) 7k»iftT-mi«L. JW^^^/KT* 

6 0.&B!)>^Lfco 3 5mJ/cra 2 OH>ta*r% 0. 3 

[0104] &l^T\ ±I£cdJ: OlcLTl/y^ h SrffilS 
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hNPR-8 2 0 (fltJtti) t H*J^£> K 5 4 :x - y*J'> y& 

M 

ItftiEM 2 {c&^T^/S; Lfc^tfi-^frSrailft^^^K^flStt 
IT 1 8ftS%*tti:Lfco »bnfcfL*J.^vuflS«i 
f-, *l^l:*t LT 2 lt%OiO v?7 x^;u a - K 
^v*-^ h ]) 7jv^n^ & >7j\s**— HSriUx.T-M>{c 
10 ^^^ii-/Co #fcjft/cl^* hfSSSSrO. 2/imcOir:7 
n >-™> >f ^ -cHtiS L fcS, HMD S ftiJS 

^JSL/cv-y 3ySfiilC2 O 0 Orpm X7\?>'^i — h 
L„ 1 1 0°CT6 OlWy^-^ L/Co W-0. 7 U 

Fx^yvl/'- 1f»3t»K (-^>ttM, NA-0. 5 
5) -CBS3tL/cS, 2. 3 8%Of h7^f.'U7^r- 
r>A/M' Ko^-^f-v'K (TMAH) 7K?6SJ:Ta<aL. «t 
^->-7]cT 6 0 #M y >^ L/Co 1 0 mj/cnr cOBl^tffl 
T\ 0. 2 m L/S/<^ — >-^fi?-f^T*/c 0 
20 [0 10 5] ft^T, Jb!E<0 <t 5 LT v ; x h &mt\i 
L/cC/y 3V*«SrfltrSE«4 tWftf-SC^^'CA r 
y 9 L/c t w v 5 -^ r/l^ v 1 ^ 

hNPR-8 2 0 (flftttl) irlal^co '-^y^>^Wi 

tt^trt ASfite s n/c 0 

Ml 

^ -7 u y ™ n A ^ jf ^ ^ L7 ^ ^ ^ _ ^ y ^ A^/c.4- 
^(C^^^it/C 2 0 0ml(Ot^JB79^3{^ 1 0 g 
30 (5 0. 5 $ y ^rJlx) COftjfS^iJ 1 TfflffiS^ ^ 9 # y /L'BS 
(±) h^m^^r/u, 9. 90 g 

(50. 5 ^ y ? )) /IsffeS jU7$>U:r- ;U S 3 

3. 7m\(D^$'$ r J fr>&tf2 . 49 g (15. 2;'J-t 
/V) ©7/tr^y^P-MJ.'U (A I BN) SrJfilHI 
L, ^^#[ffi^T(-8 0°CT8P#RHt«^L/-n S*Sfl¥tt 
?rfh7t Kp77> (THF) TSrJKL/cfS, '>:BJ:^ 
t Ko^7 >-£-atr3 y h./uo/K- -J-^y— ^ffii^ffef 
^t-rST L/Co ±& L1tttm&#7 7 7 j jup— c>3»l 
L , 0 . 1 mmH g/ S 0'4 5 °C T 1 6 B*|?fl «; J» $ 't ^ fc„ fli- 
40 n/ce-feO«&*&St>*THF{Cfgji¥$it, ±SELfc*iW 
151 i:«tiR-«ift^* 2 S# 0 iS L /Co H W t 6 tri 
fe<D*fi-&fls:*q#e>nfco 1 4 . 3 3 K (7 2 

%) o 

[0 10 6] X H NMR^b, ^b^fc^WR^^'^-it 
Kg 2 4 8nmlC;fclt3®iS^f:i:, 9 5% (H^i^ I // ni 
/Co */c, ^rOfd!,£OWr^a : lf^:l:, Jfccoiili *5 T-fe^.. 

fifispi&^fi : 13 6 0 0 (.t5WJ;J< U X f I- >jft 
50 ff) 0 
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[0 10 7] : 1.5 2. 

IR (KRS-5, cm -1 ) : 2960, 1727, 1 
2 5 9, 1 1 4 8 0 

ms 

^i^U«2 0 0ml^t^i77^^i-, 10g 

(so. 5 s y c^Wfs^J i T'WJSSo* ^ y;u» 

(±) -y/<D^5/^7^ h>^^fyK 11. 13g 10 
(5 0. 5^y^vu) o^^^y;u»7^^K 3 

3. 7ml0^^ri^^t>*2 . 49g (15. 2^^ 
A-) (DT/^>ry7^n^MJ;l/ (AIBN) SrjfeAP 
U ^^#H^Ti-8 0 o CT8P#r^mi*LfCo 
Srfh7tKo77y (THF) -CftWLfcSL '>i<^ 
t Kn^r/ ^Sr^tf 3 y h/MDzK-^ J — yVjg^S 

L, 0. lminHg&D f 4 S^-Cl 6«FHRlftS^:fco 

tiai:iti8E~ft*^*&2«:«5 3gu*:o iftitsa 20 

&^*fi^ff^M#bttfc 0 IK*=15. 85 g (7 5 

%) o 

[0 10 8] l H NMR^fe, 

4 8nratCj3tt5SiS*tt, 9 5% (glf l//m N 

: 14100 mm^v^u>^ 

[0109] r^lfcfi : 1. 41, 30 

1 R (KRS-5, cm" 1 ) : 2 912, 1722, 1 

2 5 9, 1 0 9 3 Q 

P N LT 5 li%Oi<Z) h U 7 

A h y 7;l/to^>7M4- h Sr2ra;iT+$> 

!7p> tm * ^^^/I'^^tti&LfcS, HMDSia 40 
H£r!fiLfc*>y ^^Stg±tC2 0 0 Orpm h:*>zr — 
m 1 2 0°Ct*6 0#f B l7*M-^tfc o 7 

rFx + '>7l/-f7T3'^ (NA=0. 4 5) T^tt. 
L/cf£. 2. 3 8%(Of h7^f^7y^-!)W K 
o K (TMAH) 7jcSjffi-caiftL, JtfU ^>7kT* 

6 0&K!)>^Lfc, 3 8mJ/ctn 2 (Oi?^tfiT% 0. 3 
u m L/S^->^ft?f£T#/c 0 
W 1 0 

Uy.xh/^->(OW 50 
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LT 1 7lt%S«tlfco »bttfc?LI»^^.^f8ffl£ 
iC, #fi&f£P#LX5fig%COScO h y y'^^/u.xyu 
h y 7;1/*d^>^.^- h SriUx.T l-^> 
$1*rt:o ll^X/c^v^hgffi^O. 2/imcOv- 
7D^™^>^5>7-<yU^T«iaL3tf*s HMDS* 
SSrJSLfcv'y ^ V^4g±(-2 0 0 Orpm tf>ri — 

hU i 2 otte os?p^>^y-<— ^ Lfc„ «SJ5 0. 7 

r Fx3ry7l/-f7T^N (NA=0. 4 5) XMft 
Lfctg, 10 0°CT*6 0W-<-^L, 2. 3 8%00-r 
hJ^W^-JW Kd^^vK (TMAH) 

TkSfK^m* u Ji5£-r e o #rij y >^ l fc 0 3 

OmJ/cm 2 <£>BJtST\ 0. 3 /i m L/S.'<^ — >^ 

LT1 7Sfi%iSi£<t L/c 0 flMx/cM-xf^iU 
{c, #S^f*:K#LT2ftfl%(D;S<D h y yu>cyp 

(-*§M£it/Co hj£fi$£o. 2/im cor 

;7D >^7>7^yW^Tttia Lfcf*. HMDS-te 

SSrlSLfc^y 3>"*tR±^2 0 0 Orpm TX 
hU 12 0tT6 0fWy^-^Lfc o RffO. 7 

r Fx^v/^lz-f^fi/^ (NA = 0. 4 5) TeSfrvt 
■LfcfL 10 0tT'6 0&H^L, 2. 3 8%C0-7* 
h 7* *f-/UT V Axn^ Kcr^^v'K (TMAH) 

U Jft-f*>*-C6 0&ray>^Lfc„ 2 
0mj/cm 2 (OB3tfiT\ 0. 3^m L/S-'<^ — 

011 1 2 

StTlSCT8te:^^X^L/c^a^^^?L^^^r/i,(r^*W 

*fi-^^i-^f L T 2 Sft%^>a^ h ] Jy .-r.--vU.x /u 
*^r>A f y 7,^n> *>x>u;j;^ — h ?rilIx.T-|-^ 
l-SJ» $ ttlto % htltz U h SrO. 2 // m orr 
7 d ^-?7^7 TrffltiB L H M D S -«L 

318:16 Lfc'>y ^>S*g±l-2 0 0 Orpm T**e>-i — 
12 0XI.X6 0f r m7*])^<—^ Lfc« iBSfTftO. 7 

r Fx^fy-rl/-f 7ry.'< (NA-0. 4 5) -CSft' >t 
L fc^, 10 0 °CT' 6 0 fiMffl-^— ^ L , 2 . 3 8 %(/J>7* 
h7>^7>-T--|>W K^t-VvK (TMAH) 

7mmx*m& l . jk-y ^>7-xt g o ^ihj y > x l 2 

3 raj/cnr (OggTtST, 0 . 3 v in I. / S >< # — 
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> ^ ^ y A'Bft (±) - *s<u =Ly ? y P V l/^^T^/ 

g ( 2 5 ^ y (omum i tsbs!^;* * # y ^» 

(±) -^/Nn-^^y^ h>-zn;*7vK 5. 87 g 
(25^UW) c^^ y ^US?2 -> ^vv- 2 -r^ 
^>fvK 16. 7ml<D^:tf-3r1>->\Rt>*l. 2 3g (9 
S })=efr) <DTV\?^4 y^fn^ h Vsls (a I BN) 

l^jSffi&T- t KD77y (THF) t«Lf:fi 
'>i<Dt Ko*/ vSr^atr l y y P J—M^M 

Tl/c 0 ^jSLfeftK*^;*^,^ — T^S'JU 

0. lmmHg&£>*4 5tt 1 6B#MftiftS*feo ftfetbfc 
6fecD^3££??U<THF{C^^£l^ iiffiLfcfc^irl*! 

*a-&*»*^S»biXfco ^fi=7. 44 g (6 8. 7 

%) o 

[0 110] X H NMR^fc, mbfitc^&£-&(D# 
m-&ktte7? b^ : T^>fV^=4 6. 5:5 3. 5 
■C*5ri:^]WUo rcD*fi^{fc<7)j&g2 4 8nmfC 
*5*t5jSiS*tt9 6%, tltl9 3nint1j:6 4% OH 

fcS-^Lfco -toteo^tffoteatt, &£)i§9T 

[ft¥i$)^^ft : 1 3 9 0 0 ({ 



[0111] 

: 1 ■ 
I R (KRS- 
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10 



20 



7 8 Q 

5, cm" 1 ) 



2914, 1724, 



2 5 9, 1 1 4 7, 



1103, 



N P R- 8 2 0 
P MM A 
MLMA-MAdMA 



1 30 
* 



* M 1 4 

strEWi 3ic:*5i^T-&«Lfti*fi&*Sr^n ur i- - ^y 

3— r^ur-fex— McfisfWLT l stSffio/o 
SJKfc Lfc 0 fc*J, w<D#B^#*iftl-B\ WMffimt 

*i^»Lt5it%«iw h y ^ 

nyu^A^^r) a k y ;7yi^u ^ p >x^/fc-^ — h grin 

MDSjO-l^lSLfcv'y ^^S^tSii-2 0 0 0 rpm XX 
t°^zz— hU 1 2 0°CT6 O&Rfl^y^ — ^ Lfco JMS 
J50. 7 /i h feixfco wCOU'v 5 ^ h 

M&KrFx^vvU-f^fi//< (NA=0. 4 
5) TBJtLfcS, 100°Ct'60&f^-^l, 2. 
3 8%cOt- ^vU-TV^e^^A^Y Kp^*> K 

(TMAH) ^t&mX^fSLl^ tH* *>-7kXG 0 fcWffl y 
Lfc D 8 . 3 mj/cm 2 (OB3tfl;T\ 0 . 2 5 /i m *y 

>fy«ryK'^-^ (l/s) '<^->^Wf£T# 

/Co 

[0 112]#:^T\ ±IBO± St-LT^v^ h (MLMA 
-MAdMA) Sra* L/c v- y n > -K«Sr¥ff L5 P4E!S R I E 3£ 
fSfCl&gL. P^ -2 0 0W X JE^=0. 0 2Torr\ C 
F*#;* = 1 0 OsccmtD&WTXSjfrKtzfrtc^X^ y 
^->^£*To7c 0 ^y^>ifU— b RTF Is— bit (NP 
R-8 2 0{C*tLT) tcP^LT, KkCOW^')' X 0 

[0 113] JfctfcCOfc*, TfiflScOy */ 9 \s is 

* ht'fe6fi*yf^^l^^ FNPR- 8 2 0 (j§ 
iijg#8f±l8!) MPMMA (sKy y u— 



5 2 3 
7 9 0 

6 10 



0 0 
5 1 

1 7 



±IE<0*i^L/c*S*^b. *55flW5^h (ML 
MA-MAdMA) <£>^ 5/ ^> -^Htttt, 7^7i/^^^hT' 
fe^gi^^f^yi/^T. hNPR-8 2 OCO-^n^fR) 

s?t&!k pmma (#y > ?vu^ ^ y 
m 1 5 

HMeeU 3(c^^x^L/c^S^^Sr?L^^^^tc?g 
<KLt l 8Sfi%^?Sci: L/Co i#?>^c¥L»^^^®» 

>J-x - ^ A h y ^yW^-u ^ ^>.*;W^— h &AD^.T+45' 
icfg^l^iirfco SWifci/^ HfgfflSrO. 2 ^ ra (Of 
>™y >?7>7 4 ^ZX'WMX^fc'ik^ HMDS-Jffl 
aSrAaL/cv-y ^ >Stg±(C 2 0 0 Orpm T-^t*>^ — 
hL, 12 0 o CT'6 0.f>ffl/y^-^L/Co «ff0. 7 
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rFx^y-^Wf^fj/A (NA=0. 4 5) -C»;)t 
Lfc&. 1 0 OtT' 6 0 .g?BB-<— P 2 . 3 8 %c/^ r 
h^^f^ry^^!)^^^ Knt^rvK (TMAH) 

7kf§®T'm{a u fift-r ^>7K*c a 0 mm y > x l 

7. 4mJ/cm = OBjfefiT*. 0. 2 5 // 111 L/S-^^ 

->^(tT^/c 0 
[0114] *^T% ±SS<0<t •) tc.LT l- >\x h SrSSffi 
LTcv-y =i>S«Srl«rlEey 1 4 <L^^^«;(c.l:o*C.^ 
yf>^LfctC5, ftjffi'-K^v-^ ^U- > ; x h N P K - ■ 
8 2 0 (Sftfcti) tH«t'fe^»ol'MMA.l;i5 (.ttSli: 

^'J 1 6 

ui/>\ bs<? — >(DM)& 
50 guiECT 1 3 iC*o^T&/&L*:^lft^ 
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SrJSLfcvy ^VS«±(^2 0 0 Orpm T*^ — h 

u i2 0°ct6 0#f H iyy-<-^u o ifo. 7^ 
F^^v'<?u— tfsjtasa (~^;xtt®L na = o. 5 

5) TB3tL7t«, 1 0 0°CT-6 OS?BB^<— ^ U 2. 
3 8 %60x h 7^f-;vry^^ *?J*^<< Kot^y K 
(TMAH) *S«-Ca«U ift^*>*"C6 o»Hiy 
^^L^o 6mJ/cra 2 Ojf3tft"C^ 0. 2 j£ m L/S 

[0 115] #;^T\ ±E£>J; 3 latu^ hSr^ft 
8 2 0 (fflttS) iria^-efct) ^OPMMA i 19 tteiau: 

[0116] 



3C 



<fc 9 , A r Fx*W U — if CO «fc v &ffiffift:RcOK;)te;)te 

[0117] $&K.*fc, #«^ff<^^w»fiS«;W:ffl-& 



7d >' h^— v^jgE* 



W^JIimjIltferfT^Ei/hffl^lOlSSlffi 
S±ii#5*;£ti:rt 

<72>«w# at* s§?/x 

W^JHftjililiSm^/SEi/hffl^ioiSSlft 



<72)«W# © 

1 1 » j 1 1 msm * ^ k ± m 4 1 1 o 1 5# m 

<72)38W# 'J^JI W-T- 

(72) ^p^^- n-tiR jg 

#*;ii»;ii«m*SE±'hiaM : M0!5**ii!i 



